A novel, highly conserved structural motif is present in all members of the steroid receptor superfamily.
Steroid and thyroid hormone receptor superfamily members are ligand potentiated transcription factors. Recent evidence indicates that one aspect of steroid receptor action is an interaction with other trans-acting factors, such as the glucocorticoid receptor with the AP1 transcription factor, for example. Using a structural approach to identify domains of the glucocorticoid receptor responsible for interactions with affiliated transacting factors and DNA, we have identified a putative helix-turn-zipper motif that is conserved in all steroid, thyroid hormone, retinoic acid, and vitamin-D3 receptors. This structural motif is also conserved among new members of the family, the peroxisome proliferator-activated receptors and the retinoid-X receptors. This structural domain is characterized by a pair of amino acids (I,L,V)P that is conserved in all superfamily members. Additional characteristics include six heptad repeats of hydrophobic amino acids, four of which form a canonical leucine zipper in the rat glucocorticoid receptor. Although this leucine repeat is not absolutely conserved among superfamily members, the periodicity of hydrophobic residues is conserved throughout. Based on sequence analyses from the GenEMBL and SwissProt databases using the Genetics Computer Group and MacVector sequence analysis software packages, and the Brookhaven structural database, we present evidence for a novel structural domain, a helix-turn-zipper that is conserved in all superfamily members, and may function in transactivation of cognate genes.